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(57) Abstract: An image processing system comprising an imager I I i that includes six kinds of LEDs (6a to 6f) emitting lights of 
^| different spectral distribution characteristics in the visible region, a CCD (8) of monochromatic type that captures an image of an 
- object illuminated by the LEDs (6a to 6f) formed by an imaging optical system (7) and outputs an image signal, and a CPU (18) for 
conducting control in such a way that when an instruction to capture an object spectral image is inputted from an 
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operation switch (14), the LEDs (6a to 6f) are turned on sequentially to allow an the CCD (8) to image the object so as to create an 
object spectral image of six primary colors; and a processing unit (2 ) that includes a calculation device (21) for capturing the object 
spectral image of the six primary colors created by the imager (1) and generating a display signal for sophisticated color reproduction 
and a display (22) for displaying the display signal generated by the calculation device (21). 
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3 2 1 ~I6 3 2 a~3 2 f ^gSlt ^tu/c: 6 ^:<D^#:^®^^^ 

flatty 3 4bt »tife^W«6*/tttailBWIB)fclB«ilEfr»i:J; 5«^UT, 
Z<D J; 5 fc^BUM*©Jtr#ttfcWi: bttt, #1¥7- 1 2 0 3 2 4#<k#}£fE 

r©H3 te^HttWJSjifR 3 4it _kiB® i 2 ^ 3 

3 t Mli 2 Mi J; 5 ia t t>Si\ fcswa, B12|:*L 
fc-feS^glfB 3 3 £ t)t^Mgl2 ftfcffcttT, rfrfefcj; ^MgrM^J 

L-cinBt^^/ct), &mteh<Dtm%mm.mfcwyw^x&m&ft 

Hl5tt, IfgglOLCD^ 1 6 lc*5itS*^4r^*rHT?fc 
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5o 

LCD^16ii, (A) fc^T^ 5 i-, «gl©tf*5 

©fffiflj®, *B*3fg|5 5 bfZ>±g|$^IB!££*LTV^T, Ell 5 (B) ^015 (C) 

K:^1-J;5&®^*^1-&£5^froTV^ 0 ft&\ ^Sr^ti^ 
£1\ Ell 5 (b) tt % ±|H^^JliiiltiMM^ Kfc«£ >9 St^tbfcftPHIi 

IzM.mMWi^^^'yy WiUMil^^) is as^£3vci^5 0 LCD 

^n6iitt, rtx^^p^^T. ^m-mmi^ ^wf—*, mm 

— ^^-t?dr^ y — l/-</k£l£ It T W</W-)S CfcflBBE&fro U i~ £ «fc 5 
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So 

JilBS TttttilB 4 i±, _h3zl! bfc «fc 5 fc, JfflMfliWV ^ xK-if^Vv^^W 

±!Bmmi5 5 b <©±&, ^^«A^^«^t^^fig^s _kfsM^^^ 

1 4mn5W^^l 4 a^5|9:ttbtL-r*5t), _hfBLCD^e-^ 1 6 Tift 

— hiUC)^— y^-/^3^t 0 ;i — ^^-d^ib^TV^SR S - 2 3 2 C, USB, I 
EEE 1 3 9 4ftW^7x-^ ( I /F) ^UT, IS^yM?-^ 

^}c:^v^T#^/fe S^Tfe^'flJ ^'-^"'^'S 6 LED ^Stt N ^3te«rfflE»fUJ& 
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So 

mi 7 tf>e> m 2 o«^^om2©^»^^b^%^-cfe«9, mi 7«w 
<0 2mm*e— 2/8 9-r^4f&^-K^ fc^tts^m^s^-r is<o 

tffit^7-7^;k^7W (CFA) 1 9 M^fc^^ — C CD^fb^PfftSs 

I/F l 2A^J:t)CCD8A36>6>©M«fflE*WbJiftSrWI»-r5J:5fcLykt) 
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i) % cpui8^tiMut, **ty 1 1 p^(z>i5^y mfe 
ir%M&*- h*^nim^ir&mmm%fi&mirz> tt-h^ i^^ys 2 2) 

, *^7»J» I/F12 A«*- KSr^H-TS J: 5 fcflJ#P&fi l :b^5ift^& 

MTtS Ufy/S 2 3) o 

9fIJ#P I /F 1 2 Ate, n ©fg^Sr^ttT, C C D 8 A<D|gI&SrffiJ1flp U 
Sii^^E-^- KSf^Mi"?) <£ 5 lu/ioTV^, #*?ft!l*ll/F 1 2 

W\ CCD8A©tbftM£iiSb&*TLED K?>T'<1 3^afft5^i:ia ^ 
#LED6 a~6f (DB^i&^t^TfS^i-S «t 5 fc&oTV^o 

ici^gll ^v^l£^f£&«^~ Kte. $lx.te\ 5 fcftoT 

(1) 7 /we— K 

(2) WS^t±ib2ffiFJg"^— K 

(3) 2/4 ^2{f3S^- K 

(4) 2/8 v4>-4m^— K 
(5) 

(6) I1©W*2^-K 

(7) ^2<7)>t"«^S^- K 

(8) |3»WteS^K 

(9) m<i<Dtip£:%m^- K 

(10) ^KD>^«l3ffi5g^S^-K 

(11) 0 2CD4>^:TO3S^S^- K 

r^/V^e-FJ f£s Hi 8 (A) ^^-TJ; 9 ^ CCD8A©^S7^© 

3b\ rr-C1iHLED6a, ^3LED6c v ^5 LED 6 e 
t57WAi, i2LED6b, |4LED6d, |6LED6f ^IHB#}C^§ 
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^tHLSg2^I*-Kj mi8 (A) iz.7jkirmi%<Dte~ Kfc^fUT 

^ IS 1 8 (B) ^^i~J: 5 C CD 8 A(D^M^^4 >-(D^mWl\^\^xmW 

8 m-t-s t>©T&3o 

rUl tf^iW^^r-- Kj El 19 (A) fci^-f-J; 5 te, ^S9^y© 

r^2(D^«^S^- KJ Ell 9 (B) tesrt-J; 5 ^S?-f^© 
^-^r^-rsr 1 7 w-Alri^i±lt©(cSt5^^ 1 / 4 tt5 

m 4 W£Mfett~ Kj te> f^yrcrto, S/ 1 
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MS: 1/1 6 \z.-j-Z>-b<DX*1bZ>o 

r^l W^^iS^jfe^-KJ _hlB019 (A) 

1 A«:^m-f-©^-t-5^FMSr 1 /4 fci-fi fc©T?a>5 0 

^m2(D^^mM^^- KJ JLfE|3 19 (B) m^bfcJ; 5 ^ 
xi) T0DrtOcfJJfe : fflS<Z)S/4 9-f f©*B#0>2^ 2fg(D3iS^?^i - & 
r £HiJ;*K l 7 ASrtt^ffl-t-ojciS-rsi^lWSr 1/8 5 5 „ 

Jfil}4, ^3W/j;^'¥ + ^3Saf©i*l3S'fb"efcSo -ftte* $1*.^ fc^ffib 

©«^fflUI^|Rl36Sl/3 0 /N b 5 M> ^ is? 

G) (Dpf^^. (R) ^# (B) »lHm^2ft^^:fcH-@B^§tb-CV^5^i^ 

r<DJ: 5 fcjft*r*JtUt\ 6j^-fec»rt©^ (g) }^v>7WAt±, -tax 
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0 2 1^12 2(d^i-J; m^^Slf*. #«^7fc:J;^ 

t?M^»^5M±©CCD 8 OiS^lI, ^jx.ffRGB 3/^ R(D# 9 
-7^/^7W CFAifl&tS. ) 1 93SffiK$;h/rV'*-t\ MSI 

02 3ft LED6 a~6 f (DftftX^f Y ;V t id 7 — "7 4 T U<4 1 9 £r 

itfcccD 8 (Dftftmm&'m t %^-tmmxh & 0 

&i<Dmffij&mz#^Xi>&l,1t3:*>ti: > ftlf Li~f L6fr£ ij^&jfts em 
c c d 8 ©SMSM t J: "9 # ti 6 N~*^<^#^®^#t£rau m^<D$i 

B f SB, fSG, f SRi&oTV^So 

if Ll, fL2©2o^LT^l LED 6 a ^2LED6 b <Z)^7fe £ -5 3fc 

f SGtefft|$|f L3, fU©2oSr^LTl3 LED6ctl4LED6 d 0>383fe 
i-iSMl^nrt^tt, g^7-7^;^[c^^t5»<y K««r 
^ir^mi SRMHf L5, f L6(©2o^tttf 5 LED6 e i:|6 LED6 
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f ©H)tia53t«t5" t&X%Z> J; 5 t^*/$£*VTV^ 0 

, ^lLED6a-!6LED6 f ©^ft*-^ h 

LED©lit) 6 MI^ISS . li©iIt©LED©|I^^ 

%mirz>m^ *~*mm&®M*:— vtft%Mm.m%^- vk&wvwx.xn 
ytm'&%7Firmms hi 2 e n e ^ v^%nmMm\^n ed 

^©Itt#i©l»t7P-ft- HI 2 7 6 K#ftPHifeI& 

mi<DmiM]&M\z&^xmwistz.£5\z.^ mmtf?^i 4 a wt£*vt^ 

^S3l) 0 

7l/^N©If©t^WTO§^5^ 01 LED 6 a, 03 L 
ED6c, 05 LED 6 e SrlH^^^jfcT^^ (HI 2 4 (A) Ut^S 
3 2) N ^!kT^||^^ti,yc:#^CCD 8 iStt^iMS (HI2 7#M) ( 
^^y^S 3 3) o 

|5A/D^^9^J: 9?*e?*/l^— *Kl3B0li*-*§\ ^lO^Lt^^y 1 
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^tt, A^^y temteZinit&m&Lf— m&m^Mvx, 
m^^v 1 1 fc^wrfecommmm (mi, ms, 1 5^^y) ^tBit^s (x 

MILLED 6 a , 6 c, 6 e SrifftS- tT? (^y^S3 6) , 7 

1~ H2LED6b, ^4 LED 6 d , f 6 LED 6 f £ IrTOd^T £ 
(HI2 4 (B) (Xf^S3 7) , ^ikT^TO^^c^^, CCDS 

te£S«Hfe«rW*&-*-5 (0 2 7#JS) (^fs/7S3 8) 0 

ccD8(a5W^jbfcb, ccd s^pHfe^- # &m&mvx, ± 

^Lt, -A^y fc|B'lt$tt/c^-Mjt^— *3r % JP^fti^SILT, 

1 1 rt^Bff^^lB'*^ (f 2, 14, Jg67<^y) fcflEtft&iirS 
fy7'S40) o 

^©ilu#LED6b, 6d, 6 fWt6rtt Urj'/S4 1) , 7 
&3b\ EI^LftV^ (LED) (CCD) ^J;£l»I& 

, &ftm*<Dmftmzmmmtt£zm&i8i&&mT-rz>, ft¥xi>m^xhz> 

^fc, ilB^y^S 3 5^fy7 ! S 4 0 ^V^Tfll 6 ^ y ^IS'R 

c^LT^^y 1 1 tefati^frfc 6 K^^f^^nfft^, mmmm 2 \z. 
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f 1 Itfel^TLCD^^ 1 6fc*^StLSo 

#C{^ |H2 5 N @28 N @2 9^#ILT, — WW} ftfc 

^^xmmir^o IS 2 5 tt* = ^fflMftSrW5 i t ©7 WA^C^Ht 

&Lm*<om@L&&k<DW}i¥&m'i~7 k m 2 9 

^olt 5# L E D ©H)fe i »if ©I W t ©if^©tf ^/T^t ^ ^ 5 

|lLED6afcj;O i i2LED6b^f (B) ©tttfMBMi U 
, ^3 LED 6 c 4o<t^f5 4 LED 6 d &m (G) ©fafll^tB^ L N ^5 LED 
6e*3j:t;i6LED6f^ (R) ©|iSI||^^t5J:5l^ ^^M^il 

r r.T?r±iict>n:aMfe*s|lB*&S^ ^t©led6 a~6 f ^M^t^> (0 2 

5#^) (XT5'7 , S5 2) 0 ^LED6a~6 f ©,W|jt&$tlfctl^ C 
CD 8 te£3*ft&BBte^5 -(0 2 91*18) (^fy/S5 3) 0 

CCD8|CJ:S*ffctfSJ&TL;/fce>, M(^LED6 a~6 f WL (* 
TS/7S5 4) N CCD8^f,lHT^IfMlt, ±|5A/D^m^9^ 

^ (01, 13, f 5^^D) fclflB«£*S (^f^S5 5) 0 

w©i5l-Ut#f)titMtl^ ffl (DMWf— $ £ *i"C , 

I/F15 ^LTLCD^^^ 1 6 (c:*^£tb5 0 i©i:tim, f8!J£fc «fco 
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&3b\ 02 9I^Lfc^^5^ft t -h"efix CCD8ia5|»LE 
D6a~6 f ©^^^^m^i* ^ fToT?g*«^©te^^S^0oTV^«^^ 
^JSWteEtf&^r— K^K^SftTl^Wte, LED 6 a ~ 6 f £&jjftftjfc;£jfcr £ 

*yt, m^u&v^ 3i§^*^ (led) i^it*^- (ccd) iz.&zm&.'m 

#^e— K*r3t*a***r. 6 W&%Wk<r>% l tl2/^K©^ 

»Wux-A^i5rt/i<^*!) ip^t &fr 5 fc it W ~ * Hit £r£j&i- 

So 

Jfcfcls EI 3 0^fel3 6f*. ^©H3©|life^||©^^J4-^bT*5«? N HI 3 

0(18/^ K©^M§:4it 5 ^ © L E dc^x^^ h/i^ # 
Z.(DW&®\U, ti'y — 7 jfV9T\"< 1 9 ^ftfcCCD 8 iaSRGBOi 

LEDteGUfC-fe ©3&3te«rfr 5 tffliLTIiS^y 

i~)&*>*>x HI 3 0 (A) K^k-i-X^K, — 7 4 ;V$T\/<< 1 9(DMMmft 

«tccD8 tta^i^^b-^ ft 

B f SB, fSG, fSR^^fbT, #LED6a~6fta5»B#tt (#* 
ftHfLl' ~fL6' Tr^-T) fi, #:©J: 5fcfcoTV»5 0 

jfcfLl' , fL2* <D 2 ZtlX^X* ftHfL3' «StfS&<££jft/rV^ 
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fatty- ~? 4 >v 9 \zmk1r Ki^tftlf SRrticf* % iitlf L6 

' ^^£*VCl^T, 5 fete:, _LfB|»fL5' CD— f&tfS&'£$*LW5o 

|3LED6c(a5»Mtt (ftH f L3' ) i±Wtt9- 
7 s[ JV?(D^> Ki»7-7^/^©/^ \?tiZ.$.±&Y) , M5 LED 6 e 

fc«fc 5 (ftHfL5' ) filfe^? ? - 7 ^ ©/^ K t gfe* 7 

^©J; 5 &«EfcfCJ: !9, #LED6a~6 f J: 9 $ 9 — 7 4 

W 1 9&frVXCCTD 8fc£V&ftLtcb%<Dh — ?/ls(D%-y£mm¥f®i 
fit, HI 3 0 (B) iftUfSLl' (ftjftfLl' *5.fcU<|fi|j» f SB Id ±5 

) N «fSL2' (ftj&fL2' *3J:tKftHf SB^iS) s ftH f SL3' (|« f L3' 
*5<ttJ«ft|| f SBfcJ:5) , ttHfSL4' (ftHfL3' *5 «tt^*j» f SG\Z J; 5) , ft 
HfSL5' (|»fL4' *3«tU?*j8ftf SG^iS) N ftH f SL6' f L5* *5,fct* 

ftHfS6^J;S) , ftHfSL7' (ftHfLB* docfclKftil f SR(£ J; 6) , ftjfe f SL 
8' (ftj»fL6' SRidJxS) Kfcfc5 c 

#ClC m 3 1 ^f)@3 3 ^#ILT, 8^V K<D^mft^^#i-5W3^fco 
v>Tl^0Ji-§ o 03 1 ft 8 K©OT§ ^ ©7 AS©^ 

5 >Jf^^~ hXh% 0 

©»^|fl^i-§^IJIIf^tT5 Ufy7°S6 1) 0 

^B«l©i^S||^§^5i, £i\ 03 1 (A) l^tJ;5*7WM 
©Wlfe©^t)ii^tt^S|a*&§tb. ^lLED6a^4LED6d £ &rlUB#^ 
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(^^S8 2) , &tr&m*b&tiitm^ ccDsiasiM 

(S3 3#i) (^f^S6 3) 0 
CCD8ia5|WTLfe^, ^|tLED6a, 6d«b (J*-? 1 
^S6 4) , CCDS^Wr^^HiLT, ±IBA/D»££ 9 £ 

►)7^^/>f- ^*i o^iu^^y i i rto^©iS'it« 

(^1, I2^ty) miB«§^:5 (^f^S6 5) o rfrdJ;^ 

0 3 1 (B) ^i-JzS^^^AN+lomftlOffilDa^Sllf^J&SIJIM 
!2LED6bi:l5LED6et^^i^T^t Uf^S6 6) 

y/S6 7) o 

CCD8ia5lW7Ufc^», Ml:LED6b ( 6e£rM#TL (*7=- 
^S6 8) „ CCD8^«f-^^filU, _h|B^ * JJ 1 1 ft COpyfM 

\z. £ , 7 V" — AN + 1 opHIUCi <9 i^IW ( 3 K<D^#:^3feWffeo^# 
) ^»T-t-So 

££>fc, 031 (c) fc^i-J; AN+2©li^©Stt)3&^SIif^*sH! 
03 LED 6 c LED 6 f £ Srl^B^ &i3r Ot^^S 7 0 

) , ^tttfSHteSftfcfcfc:, ccDSiaslMltf?, (g|3 3#J8Q (* 

CCDStiSWHTtfcb, ^©|iaED6c, 6 f *i*TL 
^S7 2) N CCD8^bHtf'-^^aUT, -LSB^y 1 lft<DW\^ 

vmmmm me, mi, is^^y) &iai»s*a (^r^s7 3) „ -ti 
) $mTir& 0 

V" AN+ 2 J^cDSH^^MLTtT? r. fclilfcSo 

B^UfcV^ (LED) tn&m* (CCD) 



- 34 - 



WO 2004/012461 



PCT/JP2003/009380 



^Ht^^ni fciB« $ frfc 6 ^ K^^^iiHa^ ^a^e 2 id 

g 1 Cls^^tltLCD^^^ 1 6 tf*$ll?)o 

JHSV^ HI 3 4^fc0 3 6 £#figb-r, ^ = *fflHte&&#1-5i&f1^oV^ 

i rT-ttili^^^t^WM^^ it©LED6a-6 f £r,£;Kr£-#£ (EI 3 
4#jfJ (^f^^S8 2) 0 ^LED 6 a ~6 f (D mT^mt^^tltcm^, C 
CD8ia5M!:TOt5 (I3 6#l) (^f^S8 3) 0 

CCD8ta5|WTLfc^ ^©fi^LED6a~6f^TL (* 

f^S8 4) , c c d 8 ^ b Btf - ^ ^i^ttl bt , J^fBA/D^$|:^9 K: 

^iEll£^5 (^7^8 8 5) „ 

CCD 8}a5Stft|:LED 6 a~6 f <D<£&tt t ^« t ?£fx 

^■^^ffiHl^^— K^S^^tt-CV^SMtt, LED 6 a~6 f £3g^lft^ 

&*5 X H^b&V^ 3§^|f^- (LED) £3i«t^ (CCD) fcl £ 5 Wffelfe 



- 35 - 



WO 2004/012461 



PCT/JP2003/009380 



I/Fl 5^LTLCD^^ 1 6(^^tL5o ~<Dt%fcft, IS^clJCo 

otfciWV\ *7-7^/^i tTfi, RGB 3/^>- K^iSDK-fe 

l£fc, ±.&Xte6 \?<D3gytX^<? L E D ^ 8 /^y F ®^?f|:^)te 

5LED©^ i- &;b^ 2^V K^Tfc^^&oTfe, 0 3 1 f SL3' , f SL 
4', fSL6\ f SL7' Xtf'TcL 5 4 Vmfc^Vfft%m^%nZ> £ i: ^T*# 

m<ltitc&Z>£ M-t^ctSritJ; (9 % K«^-<^ Y/V(D LEDlr 
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±ft<D&ifrt>m3<D mmmm t mmx & a ^ o v ^ x n m - & f* u r 

4 l^m3teSr^Ai-57 p P-^4 2 fc, JifE*^ h/l^ffi-fe^f* 4 1 1>*P><D 

tt^H5i, £0 2 li^bfc^3(D5IJfe^^^^nx.T$fe^#bT 

-hfE*^ h/^W-fe^^4 01 LED 6 a~0 6 LED 6 f £:J£V^ 

CCDS id £96 KMB«l*JR#t5«/ife <b 9 , tLt© 

«ttltyt4 1tt > *lfttHttH«SRr«3te«^« (3 8 0 nm~ 
8 0 0 nm) £r#^— f 5 O t *ot V^T N ^ V— 5 s - >^;fr5£}<: J; 9 $ttfi<£r 

£!9#l<«, ±fcmxttvw4m*m^xftu<Dmmyt&mwrv, mi le 

D6 a -0 6 LED 6 f SrMgft^ §*T^ffli-2> £ t \Z. £ Q , #LED6 a~ 
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7?£3 0 I>V>T«, h/VOT p P77'f^#5 

tcbb\zmWt£thfrh<D-x:fo «9 > 7'n-7't^?.3t77-<^4 9 ilL 
E D 6 a ~H 6LED6 f ©iffi#©, ttf* 5 ©felt P 5 a Sr^LtS^SrA 

^JpS^SrBa-t-S^t^J; ^1 LED 6 a~Jg6LED6 f ©M*^ 
5^Sfe7?^MMtt^^ri-5^«4 8 c -fcWLVtttthtbX^&o 2 0^ 
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g b (Dffrptfii £ mm. -r a 1 1 m 3aat*ste & jb v > s r. £ ^ «ri g & § ^ ^ ^ x 

Jb|B7 P n-^4 2tt, AJM4 2 a^^^Lt, ffljtfg 4 2 b ^ fflW 

3*"^ h/M^tHi-^4 1 te, 3fffc4 lat, 4 1 a ©— flSff&tePH P 

bTiS^^^t-CV>T±|E^ 0 p-^4 2 0fflM4 2hfrt>mM&1nZ>%*KV y 

tS^tl/TV^TJilEAl't^y yh4 1 b b Aft bfc^ y <y h^Sri^i^tt 
^Uft*S^|RiH:S*UT^3teS-«:*^V— ^^^^4 let, i|E^f$4 1 
a ^^t5#^e>^TV>-r±|B^W- 1 c l!iJ;^^tTl/i5<i 

.bfdirVf- I /F 4 3 f* % :©7t h ?4 ^— K7W 4 1 d tt}7J 

^tLTV^T, ^^^C»^-^^/Hf-^^r±IB^^ 1 O^ifrLTCPUl 8^^ffl7J 
i~<5 J; pfu^oTV^o cpuisit -©^*/Mff#&4HftS©3^«r***t- 

bx^ij-T, mmm^ff 5 «t ?*;:&otv^ 0 
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1214 0 h/H^Hiir>-i^4 7 Ki^s^^^ 9 ©AW^4 

%7 7 y(^4 9 (DAM 4 9 a fcW:, & 5 ^fSffl^ (D^Att-T <5 £ 5 ^ 
^otV^jo HI^(Df!l-ett N fff*5<50^#tP 5 a ^^LTAtti-?), filf££hi^ 

^fc, H4 1li, ^ b^m-feyt4 7l^$^53fe7r^^4 9©A 
t«4 9 a ^35#^ir>-f-ffl^^^4 9 c £1219: Vf^m^m^^irWrmmxh Z> 

^<dih4 i 5 f/p^m-fe^-y-4 7 Kmm^^%y r ^ ^ 

4 9©A*f«4 9 a^V^X#-T?^5-fe^ffl3fe^4 9 c <SrB&tt 5 £ t K <fc Y) 
)t7 7-f ^4 8©AM4 8 a ©f ^WlflDit^^o &*3, ^Wg|42^ 

ilUTU^ c©AltS4 8 aSr^BtfJ:?^ e^^SM^^rrsa 

z.<D£??mmKm^x, mmmm%^^<Dm^m4 8 dcmm^n^ts ^ 



- 40 - 



WO 2004/012461 



PCT/JP2003/009380 



tilt, =t!9 P T/P^^ A-T?jiE?fe^-feSm^ff Sifcfc'Wt&So 
jeSrfr 5 r. 4: #s ft So 

So 
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i t © i 1 
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